Do Left-Handers Have Increased Mortality?
Per-Gunnar Perssonl and Peter Allebeck2
To study the association between handedness and mortality, we evaluated the experience of a Swedish population-based cohort comprising48,964 conscripts age 18-21 years in [1969] [1970] . We linked this cohort to the Cause-of-Death Register through 1989. Hand preference was measured by a simple question regarding handedness; to confirm the answer, the conscript held a dummy rifle while an observer recorded whether he was a left-or right-hand shooter. A total of 954 deaths occurred in the cohort, of which 82 were among leftKeywords: cohort study, handedness, injuries, mortality.
Findings in previous studies have been interpreted as showing that left-handers have a shorter life span'-3;
an increased mortality from accident^,^'^ especially with motor vehicles2; and more nonfatal injuries, mainly due to motor vehicle accident^,^ in comparison with right-handers. These findings have been attributed to prenatal, immunologic, and environmental factors,'-4 but also to differences between left. and right+handers with regard to defensive r e f l e~e s .~ Methodologic problems may explain the findings in these studies: the prevalence of left-handers has increased during recent decades, perhaps owing to increasing reluctance to convert young left-handers to become right-handem6 Thus, left-handers and righthanders may have different age distributions. As the comparisons made by Halpern and Coren'v2 were based on the arithmetic mean ages at death, their results may well be explained by different age distributions in the underlying populations of left-and right-handers rather than different age-specific m~r t a l i t y .~ This explanation was supported by data in a recent simulation8 The same authors8 found that left-handedness was not associated with increased mortality in a cohort handers, corresponding to a relative risk estimate of 1.0 (95% confidence interval = 0.8-1.3) for left-handers compared with right-handers. The relative risk estimate of death by motor vehicle accidents was 1.3 (95% confidence interval = 0.8-2.0). The data in this study refute previous reports indicating an increased overall mortality. The results regarding motor vehicle death indicate a slightly increased relative risk associated with left-handedness. (Epidemiology 1994;5:337-340) of elderly subjects. Nevertheless, because left-handedness has been hypothesized to be a risk factor for accident^,^ and accidents are a major cause of death in younger age groups, we decided to examine the mortality of left-handers in a younger population. The availability of data on handedness in a nationwide survey of Swedish conscripts, and a 20-year mortality follow-up, enabled us to investigate whether left-handers have an increased mortality compared with righthanders.
Subjects and Methods

SWEDISH CONSCRIPTION SURVEY
In 1969-1970,49,321 Swedish men born in 1949-1951 were conscripted for compulsory military service. These represent all Swedish men in one year's birth cohort, even though the exact time of conscription varied according to date of birth and individual circumstances. Only 2-3% of all men were exempted from conscription, mainly because of severe handicap or congenital disorder. The purpose of the conscription procedure was to assign each person his position in the military service training. The procedure is performed annually, but only the data collected in 1969-1970 were kept for research purposes. ~h~ conscription survey, as well as mortality data in the cohort, have been described previously.9-'2 All men completed a questionnaire on their family and social situation as well as life habits, such as drinking, and use of tobacco and narcotics. They also undenvent physical working capacity tests and other physical and psychological tests. Each conscript was asked whether he was left-or right-handed; to confirm the answer, the conscript held a dummy rifle while an observer recorded whether he was a left-or right-hand shooter. Thus, only left-or right-handers, rather than mixed or inconsistent handers, were identified. We excluded 357 subjects because they did not fully complete the handedness test. Of the 48,964 conscripts analyzed in this study, 4,103 (8.4%) were left-handed.
FOLLOW-UP
The cohort was followed until I989 by a record linkage with the National Cause-of-Death Register."*" The register includes death records of all deceased Swedish citizens and is more than 99% complete. The loss due to emigration in this age group is negligible, since Swedish citizens residing and deceased abroad generally are included in the register. Based on the information on the death certificates, the causes of death were coded according to the International Classification of Diseases (ICD) by Statistics Sweden. The necropsy rate in the cohort was 84%, and 83% of them were forensic necropsies. In a previous study, it was shown that injury-related deaths in the cohort were recorded with high accuracy." ANALYSIS We analyzed overall mortality, as well as cause-specific mortality according to 17 main categories of deaths. We present here two major causes of deaths [tumors (ICD 140-239) and injuries (ICD 800-999)], and all other causes collapsed. The largest category, injuries, was divided into suicides and "undetermined" suicides (ICD 950-959 and 980-989), motor vehicle accidents (ICD 810-827), and other injuries (all other ICD codes between 800 and 999).
A11 subjects were assigned January 1, 1970, as the date of entry into the study even though the conscription procedure was carried out during the autumn of 1969 and the spring of 1970. The number of personyears at risk was ascertained individually for all men in the entire cohort. We recorded the time berween January 1,1970, and the date of death or end of followup on December 31, 1989, whichever came first. The relative risk was defined as the mortality rate among left-handers divided by that in right-handers. In the analyses, age at death (by two age groups: 529 and 230 years) were taken into account using a version of the Mantel-Haenszel method developed for incidence rates.13 The Greenland and Robins14 variance estimator was used to assess 95% confidence limits of the adjusted relative risk estimates.
Results
We estimated the relative risk for all deaths to be 1.0 (95% confidence interval = 0.8-1.3) ( Table 1) . Corresponding analyses were also performed separately for different main causes of deaths, but except for tumors and injuries, these causes only enrolled a small number of deaths because the study population still is young (less than 40 years old in 1989). The largest cause-ofdeath category, injuries, however, was divided into different subgroups. We found a 30% increase in mortality associated with motor vehicle accidents. After adjusting for alcohol use, cigarette smoking, emotional control, and father's social group, the relative risk estimates were unchanged.
Discussion
There are two possible sources of error in the classification of hand preference in this particular study. Ideally, the hand preference should be classified according to a summary score based on several (4 or 12) activities.15 Nevertheless, the proportion of men classified as left-or right-handed with the simple method used in this study seems to correspond well with more rigorous measurements of handedness.15 Second, it is likely that eye preference may also affect the preference of being a left-or right-hand shooter, even though most people (74%) seem to be concordant with regard to handedness and eye preference. 15 Halpern and Corenl found that the "mortality rate" of left-handers averaged 1-2% higher at a given age. Would misclassification of handedness in our data have obscured an effect this large? If the prevalence of being left-handed is 8.4%, as we observed, about 90% of left-handers would have had to be erroneously classified as righthanders and correspondingly about 8% of right-handers erroneously classified as left-handers, for nondifferential misclassification to obscure a difference equal to what they found.
In a re-analysis16 of one of the previous ~tudies,~ mixed or inconsistent handers were found to have the highest incidence of accidents, but no association was found comparing left-with right-handers. Unfortunately, we were not able to distinguish strongly or consistent right-or left-handers from mixed or inconsistent handers in our study. This classification problem also tends to dilute a possible association between handedness and mortality.
Our results concerning the overall mortality did not confirm the previous observations of Halpern and Coren1a2 but are more consistent with subsequent studies indicating no ass~ciation.~"~-'~ Although the confidence intervals were wide, there was a slightly 
